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(54) THREE-DIMENSIONAL OPTOELECTRONIC INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To provide an optoelectronic integrated 
circuit having excellent alingment property and excellent 
mass productivity for connection in free space. 
CONSTITUTION: Active elements 10 (LD, PD, SLM, 
electronic circuits and the like 16) are formed on the 
same plane. Passive elements 20 (optical elements 
having the functions of image formation, wave 
separation, wave combination and the like) for 
connecting the active elements and each active element 
are separately constituted. The passive elements 20 are 
constituted of at least a lens means 24 for performing 
image formation and a reflecting means 26, which makes 
it possible to pass the light ray through the lenses 
sequentially and to propagate through the active 
elements. The reflecting means 26 performs the 
separation of the light path of the light ray and the 
returning reflection of the light ray. The passive 
elements 20 are integrated in the flat plate shape. Thus, 
the image forming characteristic of two points in the 

conjugate relation on the neighboring image forming planes has the feature wherein the image is 
upside-clown in the direction of the (y) axis and upright in the direction of the (x) axis. 
Therefore, the optical integrated circuit having the excellent alignment property and the 
excellent mass productivity can be constituted. 
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vxytrnm-tzzfrTtyt ■ r^rrhrk^t, ±e 
jKRtfi' >x&mxrr i,T*ttMX?ne&a utv> 

E»ftff5S»K»*Ri*»&«lriia*u ¥ttS£RR 

im&m 2 ] m&m 1 td«<o 3 &7g# - rtrrhrc 

HfflC&*2jft0&«tttt#t. *IC yR#«!fcH«Bfc 
[R#E 3 ] R&2i2 E«<0-3-*7C* • R7RRHRIC 

[s*^4] 1 $m<o 3 *tc* • n^mmmmz 

[R&a 5 ] r#3i 4 mm<o 3 ^7c^ • RTRRisiRfc 
m&m e ] r#jb 4 mma 3 * a* • remark 
HMegrr] R*a 1 e^o s.*5iafc • e^s«ia»ic: 

m*h 8 ] rxr 7 e^o 3 • m^Mmmmz 

O^ttW, ±BSa*TORH&EIRftHttU 

Rat-r s 3^7c>t • «?r»[§ir* 

MMUB 9 ] IS^^ 8 E«<£ 3 &7c3fc • RTiMHaRK: 
*3V>T, ±Ea»*TW*ffi<OEIffl©»***^ ; e- 
;V F inXT* * £ t t T * 3 *a« • *P#MflH 
R, 

[R*R 1 0 ] 8 E*tf> 3 *7c3fc • R : F*«HR 



(2) ^7-8 6 5 5 5 

2 

fc^T, iEaft^^SBBOEiao^lS^ft^ X 
«IURo 

mmm 1 1 ] m&m s e**> 3 xtcx • rtrrbr 

£*lr>T. ±Ea»*^(0*iH<OI!3«<D»J*#ftj&i, 1/ 
-1fttXT**ct*f»«fc-r*3 5»C7C» • R^RRia 
R. 

iz*»t. ±Ean^o)»Bc!)iuiffcD»dUptt^ « 

JO MJDXr**-CtftW«i:Tft3 3fcS*-«^*«IBr 
R. 

[fs*^i,3] »*Ji7E«<z)3^7L5e-«Tfta[[HiR 

<h-r^ 3^tc^ • R?R«[IIR, 
[R&fi 1 4 ] R;ft@ 1 Eifcca 3 K5t% • RTIRRIeIR 
fc*HT, JbERR«Ufl£fT3U>X*a**n* HP> 
XT W fcJ; t)^$ti-5 Ci: Sr^a fc-T* 3 *tE* • 

20 [»*ai 5] R*ar-4E«©3*7C*- «^««® 

[M*jfl 1 6 ] f^^J® 1 4E«© 3 JfcTCjtt • mTSSfflli] 

ftMBftiJDDy HU>Xt— «W 
^ rtU^2lt«»«i:r*3*5c«-R : r i «BlliIR«' 

[m*^ 1 7 ] i mmco 3 ^tc^ • m^msiHiR 
ic*^t, *g«f^ffl^tf5^>x^a^v^;n^>x 
rv^»cj:DRrtan*ifc-*^tr*35k7c3e-R 

[R*^ 1 8 ] R*JS 1 7 E«<£ 3 ^7c3t • m^St© 

^;H^>XJfJ«(0»**K¥lcJ;D, *R*MMfc-R 

[R*Jfi 1 9 ] R^Jl 1 7 E«<Z) 3 ^TC5t • RTftRB 
RK^ViT, 7l/*;H/>X7W<Oi«*S^ ^L^ 
*M/>XM«7*hUvy77>ri:iD, aft*? 

aiaiRo 

[R** 2 0 ] 1 7 3 ^7t)t • m^ftttm 

RIC^V^T, 7^^iH/>X7H«S^ 7 Is 

^;n/>x»«ft« : Pif-AR*ir<ko, a»«T«iffi 
[R*« 2 1 ] Mdt® 1 7 e«<z) 3 *7c)t • m^m«m 

RIC^DT. 7l/^l/>X7HO»jftS^ 71/ 

50 *;n/>x»tt*-f*>frsa*n«fco, aftiK^H 
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[MM 2 2 ] MM 1 E«© 3 Xjtyt • MTJRttHR 
U X A 7 U>f C i fc"T S 3 *7C3« • *P 

•MM9K. 

[MM 2 .3 ] MM 2 2 |H«CD 3 ^TCTt • 

a. RtA Kits— ^ >^K<fcD^j£2nTV>*£<h 

mm 2 4 ] mm 2 2 mmo 3 *tc* • «f*«hj 

:/ U <0 JBttfc^ £f? 5 * H tax ir 

T»**tt5 ^t*»ttt5 3*5cX • «T*MB 
K. . < 

mm 2 5 ] mm 2 2 iciscd 3 xityt ■ yfjmub 
mm 2 e ] mm 1 mmv 3 - m^mttiuK 

M«B 2 7 ] MM 2 6 fB^CO 3 frjtft • ^TftHls] 

m &&)&i>itmn7i) xa «b d ^^t^^ n^y 

£38 0 ^bttT*** tlftJV XA7 {C<fc D 
[MM 2 8 ] MM 2 6 $m<Z> 3 ^tc^ • «^*«(hI 

JSa^t3i±T«^$tlTV^i:t^|StT^3^ 

7c3^ • «^*«mj». 



(3) #^7-8 6 5 5 5 

[ mm 2 9 1 mm 1 3h«<^ 3 ^TCTt • 

fc«3feK-Ax-^ruy^yuxA7U'f©»*, ria 
• M?iKRBK. 

[MM 3 0] MM 2 9idm<D3#l7tyt • ttTftMlal 

LfeB A :/'J XA *»D ^tJ^Tfi* If- AX ^ 
^/^^UXA^^0^t)^^^t{C^D«l^$n'5Jl^ 

inntm 31]' it *s 2 9 ta«cD 3 KJtyt ■ m^«^[Ei 

a? BJC^^T, _hE<i3felf-AXyUs/^^UXATW 

ib^ n y ^ » &±m&mm¥*m izm&z tifcm^o v 

3 2 ] Iff^JS 2 Gtt4) 3*tc* «^**8iH» 
HftftR 3 3 ] 3 2 IB«<0 3 #7c3£ • m^««IU 

>b?z>frtb\Zs *-m*M ^t-m zl t 

[MM 3 4 ] MM 2 |H«0 3 #l7tft • «^a«ls3K 

±Et»*?ft-»ftUfcrtwim 3^7c^ • 

[MM 3 5] MM 3 4|B*©3*JD* ■ 
»*T*-#«U3tc:t«W«ir*35fc5EJt • m^M 

[MM 3 6 ] wm 3 4 ga^o 3 Kjtft • m^maiHi 

^lS^2 0<DXh^^^^T±ie^Kl^TR^ 

5^? «^«ffiimKo 
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[0 0 0 1] 
[0 0 0 2] 

**iv. tew**,* -r^TCD«^«*K©*ftTfe»-r 

[0 0 0 3] £5 lxfc¥W#Mfc«Mfctt«©*JII»I J: o T 

«»*i*a^-»wit- ran*. KMoBttRe 

ii*£l3:T:fcD, ^&PgPlc43V>T> flMtt0*ftfc«3l£ 
HtfWMfcftoT^*.. 

[0004] ^<D&oizu^x.-'r~ : is-3L> * #h;i/* 

Pa57-15465> #1811059-75656* ft IBM 6 0- 1 6 9 1 6 

7, #HPS6 1 - 1 5 6 8 7 1, #H0B61-253862, «r 
MPS62-181467, r^-^-f*;y -f>^— ri^^^g 

>x -7*— ^yiu /tvi/jv y-^T^hj 

8, f&1077H~ail093H, 1990^3^105/ TOptical in 
terconnections for massively parallel architecj Ap 
pled Optics, vol.29 No.8 pp. 1077-1093(1990)), # 

[0005] x\mm<?>ts;\,*&&&m**&m'*] 
mr«*. ea^rasas^, 2#^fgiy^ 

f7W» BSBlHlB*) SS»*f (life a*-** 



(4) #BI¥7-8 6 5 5 5 

X 7*- VLSI ->XfAj {Zfui'—'rj 

x ^ if r-r-r— f — r— A72 

yt— 7* 1984^7^/ TOptical Interconnections for V 
LSI Systemj PROCEEDINGS THE IEEE, VOL.72, NO. 7, JU 
LY (1984), pp. 850-866(1984)), nB«3K*»*U- 
Ifj (Jfc/flttfll,- JB6 0#fBl*», pp. 361-367(198 

7)), r^oxt-A- ^^h^-^X r>H « 

-i H *7J-4>?7s <Ua- A27 15 1988 

^8^10/. IXrossover networks and their optical i 
mplementation J Appl iedOptics vol.27 No. 15 1 Augus 
t 1988 pp. 3155-3160), #^DS61-212059, W&P861-50 
0941) « 

[0 0 0 6] a*ffiBBtt«<0»*<DnH»T7-f^>h 

ft 2 #tg7 1/ -f fc^»«£MS3tt:3 > h 

(ffiSS^W— if7W, ¥fiv<f^Dl/>X7W, -fe 

<Dft®I6&m&Tzmmy&Mm»- (Staced Planar Op 

tics) ^w±i:ls i <Dn?—>->#m&^yt^m 

30 T€»J*r*¥«ft**B» (Planar Optics) 
£ «r|g&859-196047, Tx^^/^h 

-t/f^^X:7> 7^J^r-X3> if 

A21 t>/M9 1982^10^10/ rstack 
ed planar optics : an application of the planar mi 
crolensj Applied Optics vol.21 No. 19 1 October (19 
82) p. 3456), W>t#1"(t<< H *7t><*)\> 4 
^-y>^>XfAj (7^7< K *:/^^X # 
U^l-A29±>A*~14 1990^5M10H/ rintegrated 
40 optical imaging Systemj AppledOptics, vol.29, No. 
14, p. 1998 (10 Mayl990))) o 
[0 0 0 7] 023 fc¥«3tt«*@BO**H*^-r, 

toW^t>OTS§. f^Sg«V > ->^ > l/-h^Ifil*f 
5(? §*f©77>f^>h©fti^»LSI^ 
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[0 0 0 8] Itfz. 02 4l^T<fc^^ 

^#*»S^ffl»30, P-B-9, P844) e 
[0 0 0 9] 

# * l u > xmm&&m \z & * ( r^^s^a >- 

A30 -^>A*-25 1991^9^20/ TDif f ract ion-limi 
ted blazed reflection diffractive microlenses for 
oblique incidence fabricated by electron-beam litb 20 
ographyj App led Optics, vol. 30, No. 25, p. 3643(199 

i))) . temm<Dmtt\*&&\z&t)g l te&ft& 

»3l^#«9»l«^«l*,30p-B-8 ( p.844) iI#CD 

o^«3fcftffl[ili»{il^- 5 F®±^t61(r^ ( i:^#^^^ 

[0 0 1 0] *56WO-r^<OB»tt, Sfi^W^^ff 

[0 0 11] *»M03eK«c[)Btttt, JRSI^«:<, 
[0 0 12] *§&m<Dmzfo<DM(fi\t, T^-i*>V<K> 

[0 0 13] #«W»HK:*i<0Btttt, ^fUffla^co ^ 
[0 0 14] *«Wa>5Efc«(OB»tt, ?s<X(D&miZ 

&%m&Tz>^t\z&% t , 

[0015] *«Woii:«<iDH«lt ffigttlctfttfc 

[0 0 16] 



M¥7-8 6 5 5 5 
[0 0 17] £fc> ±iB^<DBW^M^*r^fea6lc, 3K 

o m isRttmizW xaudx^js bttifc^ftift. 

£ ^ 5 £ £ T K *> # B tC fcfjfcT # * 5 ic i, 
[0 0 18] ±E«<OB»*ai«r*^:«)fc, tt 

mmm&mtfzzh<Dte\,>&5\zvit%<DT!&& e 

[0 0 1 9] ±ffite<0BM£3lJ*t- Sfcfi&fc, -r 
[0 0-2 0] ihia^oB69^^T^>^«)ic:. m 

[0 0 2 1] : 

10 (£«1 ■2,.*»*P- ifTW, 7th^<^ 

*«i&*T^s«rrs^«i*^2 o (&ttu • 

[0 0 2 2] W>Xtt3tS^60**=iU^-h,. R 

rx. mytvmmt&v. m&mm^*zL\z&r)mmtt 

^OiSL, S»J^l^>X^i:AI^$'ti:^«tg^o 0 ^tl 
Jt^oTv #SttU>X£JB*»«bT, S^i**™ 

<0«A^ffi€»S> y , JXAIC < t§^(D^««<D± 
[0 0 2 3] £tc. yjXA(cJ;^^«6w»r0?lUicJ; 

3t«ttv>xir»LTefa?aiai:A»"r*iKi»«8« 
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[0024] \»\c&»&to<Dmmm?\m'&<om 
[0025] *&wx\$. mmm^r^x. ¥ 

[0 0 2 6] 10 

[0027] ^0jTm^^n^>^*^3i a? 

*fto&nfctt^mzm^xmmitLrz*<Dx&z> 0 v 
>xcd4 fmmxfo^<DU>x<DM&mm*mi>^m 
&\z\z. ^m\z^>^mi^oooi^m^x»m^\z^r 
<B*tjr*oo\oi'-. &&&ftm&&2>* mwmt 
&m±mz&'&o>mmz&Y). -r^xoytmcDftft&z 
^u^v^&m^&o; &®oMmz$>z>&mx\m 

- 30 

[0028] mmEim^m\*7vxj±&\zj:vm 

h«u *v>teKmm*&nte^&5\zvitmTx$> 

*n^>. m3\*ttmwte7v xj±x&zmfi7v x&cd 
wmytmvm&s m*. frofa^omtttisx^*. 

03 (a) TteAlt1*£&6 0£D58U£n*3fo&rt*yU 

iiiiyow^n^ i»7 0Ui«6 0i:»ity* 

ft\Z\ZJEstmX. x?ifa\Z\*®$L»£teZ>. 0 3 40 

(b) \ztt&^\Zs mtowxm&&mz>tztb\z&m%k 
zwA-rzt. u>x<D®iLftm\zj:r)&mi 0 o\zm 

&9 0\Zj$l,Tyljfa\Z\m&»X, x?7\inlZ\ZJEiL» 

z.o)&5\z7vx&&m^2>z.hT. y£m&* 

[0029] ^€\z. ®3 (b) <om^%k<?)ym<DWfo 
<nm.mm*m4\z^-?« 04^3 (b) co^^x 

MifcM«i/>xi 5 oizzvytmiz^ffte^ffyt 
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10 

¥fflCW>Xl 6 0KAWL*Jft±Ol' icKiftSn 
*JC04 (b) IC^Tct"5^#^^^d^« 

^^02^0^^^ u>xi 5 oiz&vytmz 
Mhx^mem^fz^ffmzuy). z*>\z. mm*\a 

91 3 0, 1 4 0-esft^n, l^>Xl6 0t:^tLT^ 

mem^fe¥fjytxio>xi 6 otcAitu u>xi6 
oo3tift^^feild^^8ln^:fe^o2 , icm^sn 

02' momm\zmir<* mMm^mvmm&mcnz 
®& \z «ffii«i*^*t^s fc# bt x #m t -r nrc t u 

[0 0 3 0] H5»«CD|8«»I«**UT^*. 0 5 
(a) Ttt, 8 OttA*»l 7 0tC^LT> y 

7mt, m*ife2 0 o%>i^i;^«ifc^x$flcD^rni 

»*$n&V*.-lr*>U 05 (c) M^l:, Z0A^ 
7 0^y«KZ)iE*(RHC^7 htStffl^«2 0 0 

[0 0 3 1] S4I3T^TH *A01* 

02lCMtK iin^3l«»9jgt-. LTc^oT, U>Xl 5 

o <h i 6 o<D«®ra<o^L7&^$n*r, .tt<z>«9r<z>is 

6 0<0«lfil±iC*'5ife^Ol^^^«U>X2 6.0 

£ow*ftffizteD7vx&2 z o\z£Q ftmwmzn 
o<D&mmxjx.$izn. u>X2 6 o^e>i#ffii>fcft« 

if^CftSTU>>C2 7 OlCAI^r^o tfc^oT, 1/ 
>X2 7 0©#ffl±IC^^^O2mg«"r^) o ^02 

U 2 4 0 <Z)^ffi3ffi'CSIt3tl^> Z.£i\Z7£Z>c JEATf^ 
Sic, ^'JXA2 5 0> ^i:r^. U>X2 8 0lci:D«l 

[0 0 3 2] Z!Oj:^A:MXe«RnB3Ue9»?fiDlS« 

0T*§ B A^3l2 9 0irA^J«3 2 O^A^^tl^) 

06C^L)tl/>X2 6O, 2 7 0, *5<fctf, 
XA2 3 0, 2 4 0trJ:0, ^l#tWffi3 0 0lC«y^ 
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3*lSo «3 2 5«V>X2 7 0, 2 8 0, *5«t 

tf, 7 r UXA2 4 0, 2 5 Ofcl^D, ?g2tttM3 1 0 
Ttex^fa, y*r^]i:fclCjES:«<i:^^«3 3 O^ai* 
£*lS, £T, £©A*«jWS7 (b) ®3 3 5l:^t 

»*y*«ifcit«m*a2:-r^ 3§2ftm®±3 1 or 

L&J&*o T, A*S2 9 0^2 MiiM 3 1 0 t<O^U 
MW{:-€i:^n5 - £ irfcs. J;^, 10 

[0 0 3 3] H8«*56W<D-l*«WS^.b, £fc, * 

MUfc^K M3 6 0ttlK-*»#S«« 

[0 0 3 4] 3 8 0 <DS»*^»li, *7X*©»M» 
R\Z&y)ftm~£nZ> 0 3.8Qt»OV>X3 8 2» 3 8 
4, 3 8 6, 3 8 8, .3 9 0 KiNX, ^tftte, 4? 

ttiWjnxT#jssn*. FinxTWu u>xbr 

[0 0 3 5] 3 8 0t^UXA3 9 2, 3 94, 39 
6, 3 9 8, 4 0 0«9 0 fl 0M«^V»Ti^ 



[0 0 3 6] H9tt**q80««)S*5lS«**bTVi*. 
^JMTCttflMkS? 3 6 0 <hX^-* * 3 7 0 tela 8 <h 

[0 0 3 7] 5M*?4 1 0lC43tfSW>X4 12,4 
1 4, 4 1 6, 4 1 8, 4 2 0 te, 0 it5J3ifT 

So -OCDf^®^^a:LT«, 1 0<Dfr« 

ttJi*r*©a»:<&389i«B«&**T*. Slid 

££J:D¥£ft£W#t-So Z.<D\zm<DmtiLt*. 

StSK<fcs*r--;vKinx, *&tt % x*^>^ i^— jf- 
inn:, ttfflHnx«-cfr3. 

[0 0 3 8] *fc, MmiOflMIB. -f^>*«8S 
.* JB i» T * J: v>, : < * fcHf 7 XXC lr 

[0 0 3 9] Wl-0F4**9!«>*«>*JII«**OTU 

1 0<JDjBfe&tt#*fcS. 4 3 0C 
&tt2>lo>X4 3 2, 4 3 4, 4 3 6; 4 3 8, 44 0 

Dy HU>X<0ASHia^«O*?S»&, G9£ffitt4 3 
0 \Z mi* *:tl*>lzay H 1/ yXtKXl/T 1/ >XT U 

^^RMCD>v HU>XS-J6Ml/tW- 
£CD«fc5lcny H1^>X^— #fbTs;i<hT&l/> 

[0 0 4 0] mil \**5ZW<Dm<D3ZMm$:mVT^ 
So *KWG>*«IIlI»C0«|^telB»*^3 6 0 t*^- 
1^3 7 0fflra^t, S«|*T4 1 OiDSl^t 
SJkSo 4 1 0 \Z^\-f^>U>X4 6 2, 4 6 4, 4 6 
6, 4 6 8, 4 7 0lt mtitmQ>yU*)\>V>X\Z&r> 

i^^nxv^. co7i/*;H/>xti yu^)iu> 

X71/^©M^M^ML„ ^f4 6 0± 

[0 0 4 1] 01 2li*^^1^4 1 o^wi 
©*««IS*l/T^*. ilftV¥I$goyUXA4 7 
3, 4 74, 4 7 5, 4 7 6, 4 7 7©«ffl^ 
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So 

[0 0 4 2] HIS tt*9Hq®BJft£lt^S0tt®fttt 
P^f^yj^7W 5 1 0, 5 2 0, 5 3 0, \Z& 

^^•JXA5 1 0, 5 2 0, 5 3 0(01516, 52 
3, 5 3 6lt **A1©>£&JRJ#< «*A:2©)E*a 
ii, (ft 5 1 3, 5 2 6. 5 3 3 H »&A1<Z>#2:£§ 

a>£ff&bfci&:gAlCD}fcki, I5M 3^5 2 6, £jl 

Itffi5i6, 5 2 3TSi^^n, 02i:^i$n^ 0 

•02fcttfi.t-S«»*^T*SA2<Z>*lC**'r- 
5t\ 02)^6Wfflb>t«fiA2<3!)*ttiil.5 2 3. 5 3 6 
£Siab®5 2 6, 5 3'3TJEW$tl0 3itje«t$n 

[00433 0141c mnmjr-4 9xtfy9?*xxi± 

XA5 4 2, 5 4 4, 5 4 6, 5 4 8l:^^^fA 
1, A20>3fc»l;:#bT; 01 3^bfc£3tc:#Ri£-ti-S 

ic, *<Dmm&&*)&t>&zzL\z<kr)7vxj*yi'.'t 

£K£b^/£TS~£#*T^S« 

[0 0 4 4] ^15IC, Iti^^Df'^^JXA 
7W fibJfelKl*j**^r. l»iS»tt*«jE*»<Z) 
^D^^t*5 5 0 (5 5 2, 5 5 4, 5 5 6, 5 5 8) 
fc»fc**fiAl* A2<D5£&{C*fbT, 013^Uc<fc 

So *O^D^^«fca*«?5 6 ocos^^^n 

&»&TmmizM&2nrzm&<DV¥mmtmmik<D& 

AT £@£b^f£TS £ ih^Tf^S, 

[0 0 4 5] 016 «*^Wo!>H»S»^a<otea>*jfi 

W^^bTV^So A^P>XSrJK*SiibTSfig|l!i^ 

Rtt JrDJSbR»*ff5l!»fi»^a*. 
-AX^'J«y^^UXA7H 5 7 0, 5 8 0, 5 9 
0, lc<tO^LT^S. »£fc?-AX:/y v*:/UX 
A7P^fH gftSH^Sffilc, E^tT^Srl^XT 



(8) #SI¥7-8 6 5 5 5 

14 

yx^tttt«bfc«*©**»«:**rftiicfi«a**fli 

0, 5 8 0, 5 9 0, C9S5 7 6, 5 8 3, 5 9 6(t 
P«ilMMK*Elt* S«%0)3K«WI. ®5 7 3, 5 8 
6, 5 9 3te, «ftPfi5fc<D**»3fi, .S«3fc<D3fc*E 
»t**J:^fc*««««f*:fl*K3--h*»htbE«« 
nSo ^iBOl^SWfflb&PflJK©*^ 15 7 3, 
i0 5 8 6, £3j©b®5 7 6, 5 8 3TR|f^n, 02\Z 
if£&2ftSo dCT, 02t£ffi«^*t6»*^CS4Btt 
©l:«»t £ 02?5> ^ttttlbfe Sil^C05t«ffi 5 8 
3, 5 9 6 ^iibffi5 8 6, 5 9 3 tlO 3 It 

A7H t.fl**«*R*#-r«l8»*^*«t- S - 
tfcit). 3fc«^W>X&m»:5iabT*ffift*TraS: 

[0 0 4 6] ^tf-AX^U^^^UXAT^-r^ia 
1 4f:ilW^D^ ! y^7 r UXii7Hti«OB 

^UXA5 4 2, 5 4 4; 5 4 6 , 5 4 8 iC PK S 

«fc<03t*fc*fbT* 01 6*bfc£5l;:#«3ii-st£ 

^^D-fy^yuXA7W^iW a 
[0 0 4 7] I)tlf-AX^J^^^JXA7KM 
1 5tC7RLTc*ISKy-r^D-f -^^>JXA7H^ 
»<B»*g;fr»T*lftCC#S. 015 ©Wffi^tt**!!:^-. 
C0^D7^tJ5 5 0 (5 5 2, 5 5 4, 5 5 6, 5 5 

8) XzvUKs si*(0*»i:»l/t, 01 e^bfci; 

*«fb^»W, ^^D<y^yuXA7K^«? 
&s. 

[0 0 4 8] -*an<aJM«9BTtt. 98ili^TcDffi@H 

*»4*w»^D-fexo«are«iEbT*o, 91ft 

[0 0 4 9] *^tH 0 5, 0 7£/8V>TP. 

m&Kmt.ytm®>m#m. #rojgb£Sf£fi5 
m^±.<D&®mmz&* z mz, y« 

trfcmft«£«t&s i ^»*©tt«ffi±fc*p«E-r s#a 
H«icft*2*©*^**«#*^b^«'&irtt, mm 
#Tt&mm¥v&t>itmm&xm*fa\z%ymi3faiz 
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[0 0 5 0] Lfcrt^T, y$bJjfti>mft£UZ>Tz#>, 
y«*HllC»LT*«ll«&79-f * > h&^Sf ntf, 

-h*t&*o -sw^tmt mmm=?t&m 

[0 0 5 1] *«?B"CB, z«r*lftKOT7-f^>htt* 

fcfc*. 01 TfcaBJffHSOZ^-f^^MSS* 
■To y*fc*iai.k:»l/Tl»«tt^to-&lll*ft»*/tB&fc 

ni2J:fr>. z:*Ui. 133 1 7ir«-TJ:5K, .a»«*6 o 
0, 6 l 0S7^^>h«16i:ll- xiSimi:? 

[0 0 5 2] 01 8^-r<fc5lCv IEU*<-; T5^*> 
hT£5<J;5IC, x*S«t¥fT3ftl^O«I6-0 5, 
6 1 5€W!tbfci(ISMLT, HMfcLTfeJ:^ 

[0 0 5 3] JfclC, »ft*^tr*f^4ttft3R^(3!)T^>f 

*^0«JlSf 6 3 5, 6 4 5 «0>|H«¥S^ 
£ 3 fcSfe* C ^ -f ;* > h &ff o TV>*. 
[0 0 5 4] 0 2 0TB, SKJR^fc 1 WffilZM 

AI6 3 5$u0Xh7A6 50tr»UT, 75<*> 

[005 5] «««M*3n*o ^ 

5 0, 6 7 0$#tmJ:K , 02 1TB, 
IS^ISf ^cLX h7A&MttT^Sc SIC 

•rnn igKj^^pp^-r^THtp^^^T^, 2^ 

[0 0 5 6] 

*^SlRl-¥®rt^«bT«»{l:-r^-^T, IgSd* 
<7>T, IBlb*7^^^S<Dii5V^«^lHl!^«lfiKT^^ 



^¥7-8 6 5 5 5 

[0®o)fig#^^] 

[0i] *«w©«*0*^-rB. 

[02] awfcan******TBi. 

[03] M^UXAft«V^4 f Jt^#©JfO«*t. 
*0>M 

[04] SftyUXA^V^c4 f^TS^nst 
[05] M^»JXA^fflV^c4 f^^»iffi^. 

^T0o 

[0 7] IIfi*e»^^^«JIS«B8«&^T0. 

[0 8] **wo-sas«*^rH. 

[09] *«^-SUS«^T0o: 

[010] *«#i*^ria. 
[0ii] *js«fj*^-risfl. 

[012] ^UXATWCfBBD&ttftSTBI. 
[013] :y.»^j;C&ej;&M*fi»ea 
T0. 

[01 4] ^^Q^/^U^'7H«)8i*SS 
^T0- 

[015] ^ ^ D-f ^?'JXA7KO-8«i* ■ 
[016] ffiftV-J±x7Vv?7VX&\z3:%m&te 

[017] ^i*f©77^>h^m 

[018] Sft»?0>77< ^>h<cM&J:«^rtt«« 
*T0o 

[019] S»*?£tBM*^£<07^A>>#«* 

[02 0] ft**? iift*Tt©"77-f ^ > h*tt* 

[0 2 1] S»»T*«M*Tfc®T^*>h36** 
^T0o 

[022] l3:5f^^^^T0^-r0o 

[023] ae*ft«*^-rH^-rH. 

[024] t£*Sffi£^T0^-f 0<, 

1 0 - 2 *7cHB»*^», 12-SS, 16»4»#P 
— ?7K, 7th^t-H7H, ^M^W*^ 
7l"fSMIBNMfc 2 0».a»»f 
«a>att«»r3fe3fS9XD , 2 4-Mm 2 6- 

B»sit#a, 30, 35-i^x 50, so-^u 

XA, 6 7 0-m*j*«, 9 0 -AIM 

ft, 1 0 0, 1 2 0-1/>X 15 

0, 16 0'»I/>X, 1 3 0, 1 4 0— JpdML 170 
— AlfcfiL 18 0-liim 2 6 0, 2 7 0, 2 8 0- 
V>X 2 3 0, 2 4 0, 2 5 0-^UXA, 2 3 3, 

2 4 3, 2 5 3-^JXA£*IE 2 3 6, 2 4 6, 2 
5 6-^JXA*m 2 6 0, 2 7 0, 2 8 0-P> 
X. 2 9 0-A*E 3 0 0-JBlltfflffi, 3 10-$ 
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2«mffl> 3 2 0, 3 3 3 2 5, 34 0- 

mimmm±<om. 330, 34 s-$&2$tmm±<D 
«> 3 6o-«fi m±\zm&ytu-*f t 

%>) , »-»• 3 7 0, 3 8 0-^l*fi, 3 8 

2 t 3 8 4, 3 8 6, 3 8 8, 3 9 0-i!!iMU>X, 

3 9 2, 3 9 4, 3 9 6, 3 9 8, 4 0 0-^UXA> 

4 1 0"-S»*^ 4 12, 4 14, 4 1 6, 4 18, 
4 2 0-»S5HSf*»K**V>X, 4 3 0-HJHW, 

4 3 2, 4 3 4, 4 3 6, 4 3 8 , 4 4 0 v-D y K 7 U 10 
*)VV>X. 4 6 2, 4 6 4, 4 6 6, 4 6 8, 4 7 0 
-7I/^JH/>X, 4 7 2»^UXA7W, 4 7 3, 
4 7 4, 4 7 5, 4 7 6, 4. 7 7 -XD XA, 4 8 0, 

mi] 



#B8¥7-8 6 5 5 5 

18 

4 9 0, 5 0 0-l/>X, 5 1 0, 5 2 0. 5 3 0-^ 
<* ^n-f y*?~fVXk? W, 5 1 6, 5 2 3, 5 3 
6, 5 1 3, 5 2 6. 5 3 3«^^D<7^^JXA 
©RltlfiL 5 4 2, 5 4 4, 5 4 6, 5 4 8 -l»lfli»« 
3^SCftH«^©yUXA, 5 5 2, 5 5 4, 5 5 6, 5 

5 8-Kffi»«3&«iE*»©^Py^», 5 6 0-Sft* 
7\ 5 6 o-W.ftOV¥mmtWi&Vt<0&fe& 5 7 
0, 5 8 0, 5 9 O HB^ttf-A^^'J 7^.^UXA7 

5 7 0, 5 8 0, 5 9 0, 5 7 6, 5 8 3, 5 9 
6-«k-AX^>^^JXA7K(^m 6 
0 0, 6 10-Si*fv 6 0 5, "6-1 
^frfrflffl, 6 3 5 -tg»*^(D»lWS!lffi, 6 4 5 
I^Ollil, 6 5 0, 6 7 0 -X h y/t. 

[H2] 
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